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A sync data restoring apparatus and method for 
restoring normally data recorded on a digital 
video disc (DVD) despite damaged sync data in a 
digital video disc playback system is disclosed. 
The present invention provides an apparatus 
which can determines whether sync data is 
normal or not using an window signal and restore 
quasi sync data substituted for the abnormal sync 
data as sync data if sync data is abnormal in 
DVD playback system, thereby to enable normal 
reproduction of data despite damaged sync data 
in a DVD playback system. 
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(BJ)3I 1456^ 



*L « * *■ * 



1. -#*DVD#ifc**tt«S^*t*«XltJL, firfc: 
ft jN**; 

« ra # «A^ib. # -f 4 # « 8 iNM-xtf- ft 

ttttftlNM'; 

ft#/4.#-7t, fl^#*£-*m*lttttttft#«*tt--« 

X^f8lJi^^ft#^^j:^Bt^^> it i---^ID ftiHir-f-; 
15 ID ft ffi-f*;t*rifctt*l*$ ID ftjfr'fH-Xfr-f *fri£fc ID ft 

i$-ii-f&>&&&&, fa&ft&&££%L£%&mm id ft##-f-^^^ 

ID ft + ID RjNr*. 

©ft^Hf-?-. 

20 ft jfr-fr-f £] -«JL t A 1*1 *J flfifctt ft ib « ft 

Ptt^XViM fa ft #4t-f , «*» JMfst^rtH # fa ft # tf -fr ;M*i£/*Nfc* 
fa ft jNM-S )-HM£ Art ft ^«JL4>U*- A^>ft« ft#-fi"-f# 

ft 

3. *JR*uW*jjt 1 ^r^WL, * t # ID ft jNf 

25 /ats&fciD ftjHt-f ^J-MSArtJii^iD ft^ftJL#*»Aiiti£*«J^ 

ID n$M^%fcX#i ID ft jM*-*, fl»4>JMt&iMtt ID ft#4M-*-&i£ 
tfifcfc ID ft^^J-HKitAftJW^St ID ft A /Stit-^ ID 

ft jNM-##&5.tt id ft jHT*. 

4. l ^t^^S., *t^^tftft#>*i^>MM&^ri^ 

30 «tf ttft jH£^>*£#-^>fctf ftjHT^, 1488T(-fratBt^)Ai-^ 
ttftjNr*. 



ifti£if& 1488T(#-il8t#)#it|j: 1488 /it-^fcft^Ht-f-. 

t& ft 4#*JL^ff*»JMriMH* ft *#«****JL^ to ft ##" 

ton-pa-? &$kft. 

ItS, ^itih«:***-|i^^sfc4ULW«iq^^t«J|t 26 ^ftf^f-f- 
ftp f ;&1fa&&£&3L&fir&tTDflfft-t4$% id nfit 

ft ##r*'J #-7L, $ -f EFM + t ^-1 — tft ft jfa— ID 
ftiM^, ^£^1 & ft ID ft 
frW\ 

feto ft # f**^tlfc*«J ft j^-J tffij 

/^-^ ft 

« ft # t j* -F*#*hfc*tt ft jHt-f- >* 4*^r-«i3E A« 

« ft m -f* fL&.*&Uk ft # HT-fTf EQ ft 

#ra&&*J to ft Ur^frffr&feto ft jUT*. JUfM**j-&* £JMUfr A flf & 
^ttttft^te^jWaft^Nr^ttt-Hs 

tt ft & */fc, -f *»££#p£$ ft # t-ft-f-^^^ s 1*3 
toJ # M ft frli-ffcft&feto ft jNT-f-*J*&/!fri£&« t* ft jHt-f-###L 

W ft jHt-f, ft f tit-f#iMfL& & ft X&£#i&»m #) 

to ft &4*tt%3i.7toi ft pft-f $m & *tj&>w* ft ??\t^$i m ft # 



WJ^i-afllMW^fclD HINT*; 

id nftf&^-Tt, m Tfcmmfe id w^-?-Ai**-*i*;A 
id iw^ifc^Tt, ^^muw&ed n'^t 

ID W jNTtfr* ID ISJ^-f-JMtt-A^^^ ED ®$rft-fft% 
ED fi&G-ffrfc ID fllNt-!- ID m-frlt'fftXitiiL^Ltf] 

10. #JBUsi*l** 9 «rsi^|tit, #ttf**iM^&#^M*aft& 
15 *«W#flr*. 

11. io 

J&aiiiitft 14*8T(#itBfr#)#*i-ft 1488 ik-fefaftflt-f. 

12. #B5^>J^ io 11 * .t^&tt A 

ft*, ^Jtihite**--* ^^■st*JL*0*W^'lt^t^# 26 fl 

25 jNM^ilL*-** ED ffl^tf-fr. ^J&ig.it^A^-^^^l5j## 

^^^«B##^^^«I«^it**h4lt 26 ED 

14. *J**uH** 13 ^tife^lti; *t^ED|5]#^*#-7t#^^ 

id ft?p&*x,x&, &^*&&*ifrib*r*i*iD n 
30 ed nf^-fit^-m^^n nm&fe ed nff^^^^^t. 



, 15. -^DVD^ifc$*tt^S^**ftJb8r*, fc**T^* 
^Jttf EFM + #fc4fc t^J— tfi ID B^4 t #£&*'J£l 
^f^8t^i-to']^tel5j#^-?-^--^'J^ ID BIN*-*; 

ftJMf&iM ft B #^ff -f JL *t I3J ft B ^-ft-f; 

5 iii±«Ti!r**yLtft^#: *JWfc^tift BiNM-atf" WWftB 

*#*«MMt*UL ^tf**^JLMWHWHB*#^^>M* 
B t B > * 0r&&#tf-*ft B Pli^tt* 
ifcJLttftBiNM-; 

x£$lID B##^t##-*ID BjMM\ aj*-A^ife*M*-^MD B# 
4Wfc*ftJL« ID B 

15 16. »jkjM>J^ 15 aNfctt**, *t^&4fc&ft B###*&te>aT 

# « b #^&i£0r&£ft si m 

* A *tJfcfe*J ft B f^-fttXi foXtt ft I s ! 

17. ^JHUsufl** 15 3"*, * t^t*#UL ID fl^^JBLfc-fett 

dWMtfcftaitt id Bi^flr-t*^** id BiNTM-HM*/*.* M 
*ifc*riM&*'M id BiHf-f-4Mr#L&tt id BUM*-*; 
25 ID BiN*-**#«WWID B jNWll-HKJLfcArt 

*J*ife*rs£*lD B ID BjHt*. 

18. #JR:M«j**l5 tf&tf**, ^t/^fcftBjNM-tt^mfe*** 

m fate%&m\^nfit^?!t%-^^nfit^, i488T(#- 

i«^)/ t &-*ftBjNir-?\ 

30 19. */R*L*J**18^^^-*, It^^MWf: 

&&&#ri££ft B #te-*##ft B3MM-&*l-H3CJLtt#t S *]*MWfc&*l 



ft fan fit i^^tt m fit-f. 

20. &]BL*SL#)4t& 15 .*ti£«>5rSJr, ^-t^f^i^ ID nfit^fm. 



5 Mfrar* 

*t*.&*TflL*.WiUJL B*jE^*/-*»/-*Jfc«.«#** 120mm 

JL^^ 1.2mm^#-3?A^^^^>l^(«T#>b CD). CD 
— «Ji, 640MB(&^)##t&. teA, £jfcdfc*UM**+. a 

15 ^r^^^«)*^«*k^^^X^nL-f CD ^^^LT^iLIL 
tf, «*t*ifcA«,T*l*»ft**4(»«T#* DVD)tf-iHMsf. DVD ^ CD 
tt#fl4L&£f-£4n4fr*3rJLfc 120mm 1.2mm 42. 

A DVD W#.fe* 4 &ft«.*-Ms CD 6 4fc 4.7GB(-f ) 

. DVDxt^-fT-'R.*A^«.^ie.^4f, ^*T-^*Ali»t 

20 *jj£.ife*h^jt*.*^#A. 

^*.9!^^-aW*4t*-^4E. DVD *it*tfct*JLfl^it****. 

S /8 -f EfrjL£ DVD 

30 t*^«WUHM*«iUt#***.#. 

4*BM^L«tt#-:fraj, DVD *Wfc*«,t<felW#4t*« 



8H«BjMW» ID mfQ* ^4M^i>Ji&Mit*A^^Mn#^jNft- 
ID BjfrflMJ-; JMB^fMtE, «-f*#*«j^«3^-f-««3t 

B#tf*tfc#*-->H*B#'fM-, #*&#£ttt-4H*B#'tt-fr##fc 
XttttBjNr*; ID B^4|LJL.. i «-f*-jjl^«jLi*«B^-t^ 

&5JLi, ^^^^i^IDB^^f-^roisi^-f^ifi:^, fc. 
10 &&1u&%J&&M#i ID BiHH-*»fc ED B jMM-t*MH£— ^ ID BiHf 

«BiM£*»— ID |§J #-^L*«ifiJifc*J%8j-**^R^#-5-; 

15 p^xut, M^^m^^nfit^vx^3.^^n^^^.^n9^ 

**i <H> B jH*-fr*» fctt n fM^r': Jt&JUfr A &RJ M ft #>ff-f 

JfcHBJMM-ttt-Hs tftB#*ife*LJL, fl^SWMM*B#*#-****Jfc 

**B##*#*tttt* BIN**; £ ID B 

ID BINT*; ID |S|#fr/ t <MtX, B-J*#**ID BjNr*/*jL*#fl|JL 
25 &&#ID ftftft-f; n>B*£*l*A ftTm$L£TD®$-tlt^tf]m 
«.*Brt«#*4W« ID B1NM-*»*ID BiHt-f, *4MMft£JMUfr 
A^ttroBlMr*$»*n>BjNr*ttt-Ms lDB:!Nfr*3Li, Bf- 
ID B#*tf*tt«JtfcBft#£4fc*itt ID BiNT*** ID BiHf 
ID nf^ttthtiiM ID BIN*-*. i«*»**IDB^Ir 
30 ^««<.«Bft^***aJ^ ID BtNW»* ID B;iHM-J?»J4fr*# ID 

®$tt-fft%<y>L$Ltf) id b^mm-. 



#^^fijit^8t»A^w«K#^*»^^ id nfit^i 

JUfrafl B 1MW»5M B -f t &4Ht— IS) jHf-f-, A & 

##H*B##*##£ttttB*#;*££ ID fi-frft-f; s&i±«TjMMfc 
J.ED|SJ#: ^^^^-^roi^^t^f-^IDlSJ^f^^^, #. 
10 #*;t*Ml4U&*m ID BjHf-f»£ ID BtNr-frti&fcfc- ^ ID BUM* 

** b # >* i*. *& b ^t-t/ i js ->hm b 9^ 

15 id BiHt-t , &js3^tf&ft&%~+z,tt&n#& j 5'Zj£&tk 

ID B#4f-§\ fcttB^fMtXfr* ID B^iMULT^fli+at 

te, ftlttHf/imW&Mftiii^lWM ID 
JN ID B ro B^/^MJ-te. fcfe ID B#V*±. 
25 «T*^»H^iL | fl** ; W^*>#*. Bt*!B«MMvMftB*. 

30 Q3£A^B2B#4t*##tiitB; 

B 4 &B l B -p&.&ViX1tLS.&Xifi $ B #^ 



8- 102 , m -f-MmfLM EFM(,v J.+ ) + t tt* *ft B ID 

tfiiS]#^A4-8106; «E*£*]J|Mfcl08; ft ft*-* A 4Mb HO ; 

ID iWt^^JMTID nflt^frfa&*jl2kZLtfL$LSLt IDJSJ 
20 <fc ID ISJ^t^^S- H4; ID 116 ; #J81ID 

118. 

&® 1 t, EFM + ^t#A^ DVD &&j|tjLti*gttti&*-?! 

DVD -L#Jt&. FS if* IDS 4.4 

DVDJnH>l§]#IU£, FS4.^^i^#^n)SJi!>J^ID^^(i^]i§]#). 
25 iajjg- ^, *j:MM*|SltM<'fc ID R^^*H*4L*«H03fc/ l ^Sl-f 
DVD JliHj ft^&4M$M fljM» ID |*|#. 
HjNfr*JS 102 AUBfJ^^JS^CEFM +«t^ l i^^#^ 
ID n^^4M»Ji&M^*lfa>iM^MRI^'(t-9' FS1 iM&titi ID 
flMJ- IDS1 . M) 102 #j EFM + ffl 2 *h^ft*#. 

30 2 , «H4L***3i4t*«J:*ifc^*tt EFM + 

EFM + 26 ^|S)#lk&(SY0 - SY7)#»4r&*Mfc&A, *t#>M3iMt 



it, 1456 26 ^S#«t#« SYO - SY5 - 

SY1 - SY5 - SY2 - SY5 - SY3 - - SY2 - SY7 - SY3 - SY7 - SY4 

- SY7 26^fif4tte¥)%-^®f$t%SY0fa%IDfl$-i3 } , 
*ffc 25 #lt^#^ M B 

£«1 t. B 1G2 4UMT*»B 2 3 ft^feftti EFM + IM&t=& 

ID BUMTtlDSl . 

io £@it, ^B#j fc 4Si04#.#*B#^sfH§i02«rib^^«'j^^ 

BjHM-FSl #«ZtttfB*#;*££ttB^rtFS2. 

jj^&*104ft«4Ml!i*4iniHt* 'FSl^iH-^ttB^**. 
1488T(>ffilBt#)Ai-^|S]#^-?-. ^i^ttW^-^WH^Jt*! 

jMe. * B $ 102 a ti&aj tft B * * if ft ^Tft/ff A*t 

15 H^jLf#^L, WB^/^il 104 T^^i+^t 1488 it&g&^&SL. 
^B#tA^S106#.*&#^B#> k ^S104/ i ^^B#^-f'FS2/ fe 
££#im,MF— «£*£ttttB**4**FSW. ttB^fMt-f- FSW#£; 
A.* DVD ^*«tW-4ft«#ibC^*^X*.* 

«B**-*UM. 108 *£.fcBjN£»jS 102 ;*£##*JttttB!Nr3- 

20 FSl^f-^^I^#tj5/ : ^^104/ t ^^|Sl#'ft-f-FS2fit# : ii^, 

41 £&3likN£r*'J IS] fft-f FS1»£ t* B FS2 t B # 

4f-f, #«TA/9f^#^i9P-^B^'ft-f'. *Bt, #£##>M.**SB#$ 
106 >*£.ttttBjF*4*-$-FSW. :Ml£$B#t^FSW#^;i& 
51 f*3 &&&& ft B 3Mt -f FS1 <K B jUM" FS2 , JM $ B 108 

25 Jt&##*ib*;iMtittBjHM'FSl; *»**«B^*^ FSW 

& ® « B fft-f FS1 , S'J^B #-7t 108 A ^ 

ffi B «H£ -f - FS2 . & $ B 108 A ft tft B FS3 

•-MltftBiNfr* ^M. HO . ^^B#^A#-7t 110'iUi*#*AWttfliJM*' 
-f FS3 * ft B iMt-f FS4 . 

30 ^*S4, *BJ4L**ffll^*«B^lt#iyuiULt^^*B^i 
Si04, ftBifrS/^&ioe, tfiB#^']#-/ti08^B^ji{4^ciio 



«BtfBj Tl JMtiMniH** FS1 j*!k%-^fetii®$it-f FS2 , jt&j&ii 
it*N>t 1488Ttft:£ltf*jO^ H88T jHf ^ FS2 . 

5 t4M-FSW. *»-h*. *W#»-fr-tFSW«ifcTtt***!»(i|L*A)«j[ 
# 6T, 10T, 12T & 24T . # 3Mf-f FSW tfffiZL&m 

« ffl FS1 n *Hf-§- FS2 , MR «#]#-it 108 

«ttttW*NM-FSl ; dWMMAflifrMr-f' FSW «Hfc&Hft;p#£&aH 

ttttfi) INT -t FS1 %»mmflt^ FS^jR,**'***^^**^- FSW ^ 
10 FS1), ftl*ftfl#£*)*;L108&##*& 

FS2 . £tfEJ Tl, T2, T8, T9 jf* T10 , *-f FSW 

^lOSiMM-^Attaj^tlB^^FSl; flj^8tfiJT3, T4^T5, fc-f 
^ttflDrfrfT-S- FSW tt«;t&fflftx#£?M*fl!N*-* FS2 , 13>J^##^- 
15 &>Mj5|S]jHf-f-FS2. 

it 108 15) & 1 10 VX T *t«U8 ft H f tft-f FSW 

*sL%¥>tm#]tfm#ft j f?si mmn^t'f fs2, 8£g*&&a*tttft 

20 i§J#>f|r-f-FSl *^jL^8t^*^^i£*^4fc«^«H#flr-5-FSl tt^THfe 
jE.l|f*-!MMIrA4t#. 

J§*B«t, tTlWItTW^^m FSl £ 
tftlWt-f- FS2 #&&AMft &ft*}®LMtknf& J f FS4 , ty^fctftf 

25 -tFS2, dbtiM^«MV^^n^^^#^M^4An^-9-^4ba 
■f« Mt*i-##i« jittit n , izikn#m&^7t no jLfMt«fw&*r 
mm^mp^t-f^^^t.^n^-f, *r, no 

mt-f RESETl VXfJ£%.&nfj t lk& 104 . &&te#£«fl#;*£.3l 104 
4M§**tttlfljN**FSl /£*->NMftl s ajMM-FS2, &J&#1488T0f£ 
30 ittf*)i fc £--*ttfi3MM- FS2 . 



•fftXfe ED B EDS2 , *t&^ittB^#ttBiMH-## 26 >Mf| 

jNfc**t*--*BlNfc*, JpiDBlN*-*. fcID Btf^itS 112 

^-^'JflULfitttB^HM- FS4 ^^26 >Mfc£fitttBiN£-f-(ID BiHt-f) 
5 ID BjHTf-, ilit*f k%— >Mklfit ^ I?] #^T-t 

4u&»A#i-Htt«*W^i-^#Bt«^A^«: 26 ifc/^-jft id 
B*1MM\ * +*Hfc 26 WBt/3I4.^^jE.^«.T^/4 ID B3MW^& 

f-£-~r— id raHNr-frttttra.ttfciD b^^h 112 TO*i+it26 

ID B^t/^if 114 ED B^&S- 112 ID 

10 ^#^IDS2^/^ir^|8l^-^J.^^roi^#t^IDSW. ID 
m&tft-f FSW DVD^^^t^^*JS(^*)^iitjE. 

id b^-&*]jm, mm]t*ifl#-imn io2;*£.«t&*j*t id bum*-* 

IDSl tf-ffcjfc ID B#j*£H 112 j*£fit£ ED BiNM" EDS2 tt-ftifc&A, 
^*Jt*MUfc#*SH*t ID ft ^Ht-f" EDS1 ID B:*Hf-f IDS2 t fit4£- 

15 >MD fiOrft-f, &At&$i&+¥i ID HjMM-. otbst, *Jt*t#;M.* ID 
B^t/^H 114 ED ftftMf EDSW , ^p^L ID B^ff-f*-* FSW 

*t#JU£H *#&^]fit ID BiHTf DDSl ID BiNH" IDS2 , ED B 
116 tt&#^ft&«4t ID B>**-?" DDSl ; ED B3^ 

>f*-f- IDSW 6t"®£& 9 * *#£;Braa fit ED B iNt-f" EDS1 , I>J ED B 

20 #-7Gll6i^#^tf{^IDiSl#'ft^- FS2. ID BjNt***. 116 

A ^ ID B 3Mt-t EDS3 *UfrA*| ED B A 118 , DD Bl^ifrife ^tg# 
IfrXfit DD n -frlt-f DDS3 » A &&fit B #4** IDS4 . 

M®5, *B4t*#B 1 tf*tfB#*4HUL£JL+tt*ro BiF/ 6 
£.£112, IDB#$j*£f|114, EDB#^'J^7tll6^IDlS]^{b#->G 

25 118^tlUL^IDB#^*^W^«-^B. ^B5t. £DDB#;*£f| 
112 ^LUtfSJ PI #4Hfc£«*4fiBlHM- FS4 ID BIN** 1DS2 , 

^**h*26 Ai-* ED B*flT* DDS2 . ID B^«V*£3S- lUfcfeikfe 
ID BlUt-fr DDS2 j*££tf;&B*#--«ijfc&# ID IDSW. > 

_Li£, ED BjFflPfM" EDSW &&T#vM£#&(5M**)ffiX. ID B 

30 jHt-f- IDSW fit35JU£B ID BUM** IDS1 ^ ED B^N*"* 

IDS2 , ID B#«#-it 116 fit ED B jN** DDSl ; dWfc 



£ id ®ftft-f idsw tiwaim to *&&ikm¥i id n&ft-f msi 

ID mpft-f TDS2&%-fr%L£. ID m-frtM^r EDSW 

Sail ft ID B^-MT-t IDS1), M ID |SJ#«4iC 116 ID B^-flr^- 

IDS2 . gJ^^EBtJal PI, P2,P4 P5 £ ED R>IM*-* IDSW 
5 ^^l^ID 1§]#^IDS1^ID |S]#'fr-f-IDS2 , ID R jMMflJM. 116 
&*HH*lfcj|fc*jtf ID ISJ^-fr-f- IDS1 ; P3 ID |S)# 

flf-fr IDS2 , ID nftlt^ IDSW ttfllfcfe'H to ID N jM* 

-T IDS2 . 

^pJt^-ii., ^ ID W^/*£*112, ID 114, ID|5J#^ 

10 *l#->tll6^IDB^*A#-/tll8|ft,4f«T«*#: ii.it^IDli]#t'ft 
-f IDSW ID |5] jHf-f- EDS1 ^ ilt; *X7SJ$CL'*tVX4t% ID ft 

ID H jM*-* IDS1 ID |S)3Nf-f- IDS2 , 8 
ID fliHf-f IDS1 #*j£f ^*&&&X£J$m&&¥i ID 
RUNT?- IDS1 *t*^fej£#*#*#&*.#. 
15 JUbfltf, #T*&ty4k*;t7&*ltf ID iWf-f IDS1 #.iL#, ^ID 

K^-f-IDS2^^JMfr*^^^ ED (Wt^ IDS4, #T&&iM* 
ED WDM** IDS2 , -fr%L£i£ ID t#«££ffl:M^^£tt*t»J 
ID nfft-f&l&Q *.-f ^H*«*LJL^4tB , *!l ID n^&$-7tfJtL 

ik id t , Ausj^A&aitt id n%^ft$i®Lfjh id m&ft-f. sp, idi?) 

20 A#-7t 118 / t ^^f^RESET2^X^ ED IS)^/ 1 4.^112. 

W^ID R^i* 112«L#^^^ID B FS1 26>Hfc& 
ID WDM** FS4 ED WDM** IDS2 , jHUMHNfc 26 ^4.- 

* ID WDM** EDS2. 

&«JiiM&8.tt8 1 tt*fl#iMNfclMMM. 120$frA-^£f35|S)DM£: 
25 94 SI 102;&*JtfWlMk 3 t#*ttftiMM**lt^tf WlN%tt<0L 

^ft#t«<t« SY7-»SY0-»SY5 tt*##*j8t, ttW^^HMfclfr^M. 120 
iR*iSY0#IDW#*£. *P, ^B#^'li^rJiSr4^120^*-iii±^ID 
m#^#fr^1b&flfttlT&1bteVl&*tti ED 3tJL* 
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